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(57)Absti:act: 

PROBLEM TO BE SOLVED: To improve the accuracy of tiie 
relative position of a following process to tiie position of its 
^-preceding process in the manufacture of a multiilayer printed wiring 
"board. 

SOLUTION: In the manufacturing method of the multilayer printed 
wiring board, a through hole is formed in a core board and 
inner-layer conductor patterns are formed on the core board by using 
Vthe through hole as a positional reference. Then, an insulation layer 
r is formed on the surface of the core board, and an insulation material 
is filled partiy or wholly into the through hole. Subsequently, via 
holes are formed in the insulation layer by using as a positional 
reference a guide mark formed together witii the inner-layer 
conductor patterns, and a new through bole 24 whose sectional area 
\in the parallel direction with the core board is smaller than the one of 
^^the original through hole is formed in the inside of tiie original 
through by remoAring a portion of the insulation material filled into 
the original through hole. Thereafter, outer-layer conductor patterns 
are formed on the core board by using the new through hole 24 as a 




reference. 
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1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the multilayer printed wiring board and its 
manufacture approach of a build up configuration especially about a multilayer printed wiring 
board and its manufacture approaches, such as a multilayer printed wiring board using the 
compound substrate which combined the printed wired board or the hard substrate using the 
multilayer printed wiring board and the flexible core substrate using a hard core substrate, and 
the flexible film substrate as a core substrate. 
[0002] 

[Description of the Prior Art] A multilayer printed wiring board is superimposed on two or more 
conductor layers (conductor pattem) formed in the circuit pattern by etching etc. on both sides of 
the insulating layer which insulates each class of the conductor layer electrically in between, and 
each class of a conductor layer is electrically connected through the Bahia hall established in the 
insulating layer. Pattem formation of two or more conductor layers is carried out, and although 
various approaches are learned from the former as an approach of connecting between these 
conductor layers, below, what is depended on the build up method as the typical thing is 
explained. 

[0003] First, the insulating layer which consists of insulating resin is formed in the fi"ont face of 
the core substrate in which the inner layer circuit (a inner layer or lower layer conductor pattem) 
was formed on the front face, by the laminating, spreading, or lamination, next the minute hole 
for an interlayer connection (Bahia hall) is formed in an insulating layer with the 
photolithography method, a laser process, etc., copper plating is given to the front face and a 
conductor layer is formed in the front face of an insulating layer, and the wall of a minute hole. 
Then, pattem NINGU is given by etching etc. to a conductor layer, and an outer layer circuit 
(conductor pattem of an outer layer or the upper layer) is formed. The printed wired board which 
has the multilayer stmcture to which the inner layer circuit and the outer layer circuit were 
connected by the above through the minute hole can be formed. 

[0004] Hereafter, the production process of the build up printed wired board of 4 lamination is 
explained, referring to a drawing. Drawing 5 (a) and drawing 5 (b) are the sectional views 
showing the core substrate before performing a build up process. First, as shown in drawing 5 
(a), the through hole 2 for the flow between layers is formed in the base material 1 which stuck 
copper foil on both sides and formed the conductor layer 5 in them by the well-known approach, 
copper plating is given to a through hole 2 and a conductor layer 3 is formed in it. Next, it is 
filled up with the inside of a through hole 2 by insulating resin 4 grade, and again, copper plating 
is given to a front face and a conductor layer 6 is formed in it. Then, as shown in drawing 5 (b), 
pattem NINGU of the surface conductor layer is carried out by well-known approaches, such as 
etching, and conductor patterns 7 and 8 are formed. 
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[0005] Drawing 6 (a) - drawing 6 (d) are the sectional views showing the process which 
multilayers the core substrate of drawing 5 by the build up method. First, as shown in drawing 6 
(a), insulating resin etc. is formed in the front face of a core substrate by approaches, such as a 
laminating, spreading, or a lamination, and an insulating layer 9 is formed. Next, as shown in 
drawing 6 (b), the non-penetrating Bahia hall 10 is formed in an insulating layer 9 by the well- 
known approach. The approach of performing exposure and development to an insulating layer 9 
as the formation approach of this Bahia hall 10 using the insulating resin which has 
photosensitivity, and forming the Bahia hall, the approach of removing the insulating resin of the 
Bahia hall location with laser, such as carbon dioxide laser, an YAG laser, and an excimer laser, 
and forming the Bahia hall, etc. are mentioned. Then, as shown in drawing 6 (c), copper plating 
is given all over the front face of the insulating layer 9 after the Bahia hall formation, and a 
conductor layer 1 1 is formed. Then, as shown in drawing 6 (d), only a need part leaves a 
conductor layer by well-known approaches, such as etching, pattern NINGU is carried out, and 
conductor patterns 12 and 13 are formed. 

[0006] A inner layer circuit and an outer layer circuit can produce the printed wired board of the 
multilayer structure connected electrically through the Bahia hall through the above process. 

[0007] 

[Problem(s) to be Solved by the Invention] In a multilayer printed wiring board, in order to 
connect a inner layer and an outer layer electrically certainly in the Bahia hall, it is required to 
double correctly the location of a inner layer pattern and the Bahia hall, and the Bahia hall and 
the location of an outer layer pattern, and to form them. In order to make each location agree and 
to form, some guide marks, such as a hole and an electric conduction pattern, are beforehand 
positioned on several outskirts of the work piece being performed per processing work piece, and 
are prepared in them, and a inner layer pattern, the Bahia hall, and an outer layer pattern are 
processed on the basis of the location. 

[0008] Usually, the following approaches are adopted. First, the through hole used as a guide 
mark is processed into (1) core substrate. This processing is carried out by processing and 
coincidence of the penetration through hole in a product, or a through hole. In addition, what it 
left, without a through hole's removing copper plating formed in the through hole wall in back 
processes (etching process at the time of circuit formation etc.) after penetration through hole 
formation, and after a back process removing copper plating serves as a penetration through hole. 
Next, a iimer layer conductor pattern is formed in the front face of a core substrate for the 
through hole of the guide mark processed into (2) core substrate by well-known approaches, such 
as the photolithography method and a subtractive process, as criteria of a processing location. In 
that case, the guide mark is formed with the conductor pattern. Next, (3) insulation resin is 
formed in a core substrate front face by well-known approaches, such as a laminating, spreading, 
or a lamination, and the Bahia hall is formed for the guide mark by the above-mentioned 
conductor pattern as criteria of a processing location after forming an insulating layer. Then, in 
order to connect a inner layer pattem and an outer layer pattern electrically through (4) Bahia 
hall, after removing the residue in the Bahia hall by well-known approaches, such as DESUMIA, 
copper plating is given to an insulating-layer &ont face including the Bahia hall. Then, an outer 
layer pattem is formed for the through hole of the guide mark prepared in the (5) above- 
mentioned core substrate by well-known approaches, such as the photolithography method and a 
subtractive process, as criteria of a processing location. 

[0009] By the way, in case it passes through each processing process, the dimensional change of 
a core substrate (base material) and its dispersion, generating of the alignment error to a guide 
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mark, dimension fluctuation of the photo mask for processing, etc. arise. For this reason, at the 
time of processing, an error surely occurs in the physical relationship of the electric conduction 
pattern to a guide mark, or the Bahia hall. Therefore, in order to form most highly a mutual 
relative-position precision of a inner layer pattern, the Bahia hall and the Bahia hall, and an outer 
layer pattern, it is ideal to perform the following processing process by making into a datum 
reference the guide mark respectively formed at the last process. 
[0010] on the other hand, the case where processing of the following process is further 
performed respectively with processing of degree process by making the same guide mark into a 
datum reference - a guide mark -- receiving ~ the above ~ since a processing error may occur to 
hard flow at the following process further with degree process ~ the above - when it sees on the 
basis of degree process, there is a possibility that the relative-position relation of the following 
process may shift greatly further. 

[001 1] The above (1) In the processing process of - (5), the relation between a guide mark and 
each processing process makes a datum reference the guide mark according a inner layer pattem 
to a formation b. inner layer pattem by making the guide mark by the through hole of a. core 
substrate into a datum reference, and is that an outer layer pattem is formed by making the guide 
mark according the Bahia hall to the through hole of a formation c. core substrate into a datum 
reference. 

[0012] By making into a datum reference the guide mark respectively formed at the last process. 
Above a and b is performing the following processing process, and can make high relative- 
position precision between the processes of order. However, in the formation process of an outer 
layer pattem, since the following processing process is not performed by making into a datum 
reference the guide mark formed at the last process, the relative-position precision of the Bahia 
hall and an outer layer pattem has the mclination which is not good. 

[0013] In order to make small the alignment error of the Bahia hall and an outer layer pattem, the 
approach of formation for an outer layer pattem can be considered by making the guide mark 
according an outer layer pattem to a formation e. Bahia hall into a datum reference instead of 
Above c, using the guide mark by d. inner layer pattem as a datum reference. 
[0014] The relative-position doubling error of the Bahia hall and an outer layer pattem can be 
made small in order of d and e compared with c. However, since the guide mark by the inner 
layer pattem of d will be covered with copper plating in the above-mentioned (4) process when it 
is processed by above-mentioned approach [ well-known ] (1) - (5), it disappears at the time of 
an outer layer pattem formation process, and the alignment by the inner layer pattem is 
impossible. 

[0015] On the other hand, since a front face is covered with copper plating in the above- 
mentioned (4) process, the guide mark by the Bahia hall of e becomes that few level differences 
equivalent to insulating thickness remain in a copper-plating front face. However, since 
recognition of the location of a guide mark is what will not be performed without by processing 
enough images of the contrast acquired by a through hole and the conductor pattem by 
irradiating the transmitted light with a sufficient precision, it is very difficult to perform the 
image processing stabilized by the light reflected with few level differences. Therefore, it is very 
difficult to be stabilized and to recognize a guide mark location correctly. 
[0016] therefore, the case where it is processed by above-mentioned approach [ weU-known ] (1) 
- (5) ~ the approach of c ~ not adopting ~ it does not obtain but there is a possibility that the 
relative-position doubling error between the Bahia hall and an outer layer pattem may become 
large, and a location gap may arise among both, by this approach. 
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[0017] Drawing 7 explains this condition. Drawing 7 (a-1), drawing 7 (b-1), and drawing 7 (c-1) 
are plans, and drawing 7 (a-2), drawing 7 (b-2), and drawing 7 (c-2) are sectional views. In this 
drawing 7 , the land in which the insulating layer which a core substrate (base material) and 34 
become from insulating resin in 33, the land in which 35 was formed by the inner layer pattern, 
and 36 were formed in in the Bahia hall, and 37 was formed by the outer layer pattern is shown. 
[0018] Drawing 7 (a-1) and drawing 7 (a-2) show the condition that the relative-position relation 
between the inner layer pattern land 35, the Bahia hall 36, and the outer layer pattern land 37 is 
in agreement, and the outer layer pattern land 37 is in a normal location to the Bahia hall 36. 
Moreover, drawing 7 (b-1) and drawing 7 (b-2) show the condition that the gap of the relative- 
position relation between the Bahia hall 36 and the outer layer pattern land 37 has reached the 
limitation. Furthermore, the gap of the relative-position relation between the Bahia hall 36 and 
the outer layer pattern land 37 has exceeded the limitation, and drawing 7 (c-1) and drawing 7 (c- 
2) show the condition 38 that the connection in the Bahia hall is destroyed by etching at the time 
of outer layer pattern formation. 

[0019] This invention is made so that it may solve the technical problem of such a conventional 
technique, and it aims at offering the multilayer printed wiring board which can improve the 
relative-position precision between the processes of order, and its manufacture approach. 
[0020] 

[Means for Solving the Problem] The laminating of the insulating layer is carried out to the front 
face of the core subsfrate with which the manufacture approach of the multilayer printed wiring 
board of this invention formed the conductor pattern of a inner layer in the front face. The 
process which the conductor pattern of an outer layer and the conductor pattern of this iimer 
layer by which the laminating was carried out on this insulating layer through the Bahia hall 
formed in this insulating layer are the manufacture approach of the multilayer printed wiring 
board connected electrically, and forms a through hole in a core subsfrate. While forming an 
insulating layer in the process which forms the conductor pattern of a inner layer by making this 
through hole into a datum reference, and the front face of this core subsfrate While forming the 
Bahia hall in an insulating layer by making into a datum reference the process which fills a part 
or all of this througji hole up with an insulating ingredient, and the guide mark formed with the 
conductor pattern of this inner layer the process at which a part of insulating ingredient in this 
through hole is removed, and the cross section of a direction parallel to a subsfrate forms a small 
new through hole in the interior of this through hole rather than this through hole ~ this ~ the 
above-mentioned purpose is attained by that including the process which forms the conductor 
pattern of an outer layer by making a new through hole into a datum reference. 
[0021] The insulating ingredient with which it was filled up in the through hole of said core 
subsfrate may be removed by the photolithography method, and the insulating ingredient with 
which it was filled up in the through hole of said core substrate may be removed with a laser 
process. 

[0022] It is desirable to give copper plating to said new through hole front face, and to reinforce 

a hole wall side. 

[0023] It can use as a datum reference at the time of performing at least one side of pattern 
formation processing of a back process and formation processing of a new through hole of the 
through hole of said core subsfrate. 

[0024] Said new through hole can be used as a datimi reference at the time of performing pattern 
formation processing of a back process. 

[0025] The through hole of said core subsfrate and a new through hole are formed circularly, the 
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core of both the circular hole may be located on the same axle, the through hole of said core 
substrate and a new through hole may be formed circularly, and eccentricity of both the circular 
hole may be carried out. 

[0026] Said new through hole may be prepared in the part of which location precision is required 
in a multilayer printed wiring board. 

[0027] While forming a new insulating layer in the front face of the substrate which formed the 
conductor pattern by making said new through hole into a datum reference this — a part of new 
through hole or the process which boils all and is filled up with an insulating ingredient, and the 
guide mark formed with this lower layer conductor pattern, while forming the Bahia hall in an 
insulating layer new as a datum reference this - the insulating ingredient in a new through hole - 
- a part - removing ~ this - the interior of a new through hole ~ this ~ the process which forms 
a new through hole in a pan with the cross section of a direction parallel to a substrate smaller 
than a new through hole, and the process which forms the upper conductor pattern by making a 
still newer through hole into a datimi reference may be repeated. 

[0028] The multilayer printed wiring board of this invention is produced by the manufacture 
approach of the multilayer printed wiring board of this invention, and the above-mentioned 

purpose is attained by that. 

[0029] Below, an operation of this invention is explained. 

[0030] If it is in this invention, since the new through hole processed into the Bahia hall and 
coincidence is made into the alignment criteria of the outer layer pattem which is degree process, 
it is possible to improve greatly the adjustment of the relative position of the Bahia hall and an 
outer layer pattem compared with the conventional approach, and to prevent defect generating by 
the location gap with the Bahia hall and an outer layer pattem. Moreover, since images with the 
contrast enough in order to recognize a new througji hole as a guide mark acquired by the 
through hole by irradiating the transmitted light can be processed, it is possible to perform image 
recognition processing with a sufficient location precision. Furthermore, in order to prepare a 
new through hole in the interior of a through hole established in the core layer and to consider as 
a guide mark, it can be made to function as a guide mark which is different in the same part, and 
constraint of a guide mark installation does not arise. By repeating the process which forms the 
upper layer by making the newly prepared through hole into a guide mark, it is possible to form 
the multilayer-interconnection plate of the build up configuration of three or more layers. 
[0031] Location precision is required in order to remove to coincidence the insulating ingredient 
with which it was filled up in the through hole of a core substrate at the time of the Bahia hall 
formation in a product. Therefore, these approaches can be used for guide mark formation as 
they are by removing the insulating ingredient with which it was filled up in the through hole of 
a core substrate with the photolithography method or laser process generally used for the Bahia 
hall processing in a product. Furthermore, it is possible by giving copper plating to a new 
through hole front face to reinforce a hole wall side. 

[0032] As shown in the operation gestalt 2 mentioned later according to the dimensional change 
of the base material between each process etc., the through hole of a core substrate and a new 
through hole may be formed circularly, and the core of both the circular hole may be located on 
the same axle, or eccentricity of both the circular hole may be carried out. Moreover, as shown in 
the operation gestalt 3 mentioned later, it is also possible to prepare a new through hole in the 
part of which location precision is required in a multilayer printed wiring board, and to use it as a 
location hole of which location precision is required. 
[0033] 
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[Embodiment of the Invention] Below, the gestaU of operation of this invention is explained. In 
this invention, a multilayer printed wiring board is produced with the following procedures. First, 
the through hole which becomes (A) core substrate with a guide mark is formed. Processing of 
this through hole can be performed to processing and coincidence of the penetration through hole 
in a product, or a through hole. Next, the conductor pattern of a inner layer is formed in a core 
substrate front face by well-known approaches, such as the photolithography method and a 
subtractive process, by making into a datum reference the through hole used as the guide mark 
processed into (B) core substrate. In that case, the guide mark is formed with the conductor 
pattern. Then, insulating resin is formed in the front face of (C) core substrate by well-known 
approaches, such as a laminating, spreading, and a lamination, and it considers as an insulating 
layer, under the present circumstances ~ alike ~ the part in the through hole of a core substrate ~ 
or all are boiled and it is filled up with an insulating ingredient. Then, the Bahia hall is formed in 
an insulating layer by making the formed guide mark into a datum reference with the conductor 
pattern of the (D) inner layer. Processing of this Bahia hall is the partial removal process of the 
insulating resin by well-known approaches, such as the photolithography method and a laser 
process. In this case, a part of insulating ingredient in the through hole of the core substrate filled 
up with the same system of coordinates into coincidence in the above-mentioned process (C) is 
removed, and the cross section of a direction parallel to a substrate forms a small new through 
hole rather than the above-mentioned through hole. Next, in order to connect a inner layer 
pattern and an outer layer pattern through (E) Bahia hall, after removing the residue in the Bahia 
hall by well-known approaches, such as DESUMIA, copper plating is given to an insulating- 
layer front face including the Bahia hall. Under the present circumstances, copper plating is also 
given to the new through hole fiiont face formed in the above-mentioned process (D), and hole 
wall reinforcement can be improved, then, (F) above ~ a new through hole - a guide mark ~ 
carrying out - this - a datum reference ~ carrying out ~ the conductor pattern of an outer layer - 
- processes, such as the photolithography method and a subtractive process, ~ it forms by the 
well-known approach. 

[0034] the above ~ the above ~ it becomes a thing representing the location in the Bahia hall 
processing process, relative-position adjustment with the outer layer pattern which formed this as 
criteria of a processing location is greatly improved compared with the conventional approach, 
and a new through hole can prevent defect generating by the location gap with the Bahia hall and 

an outer layer pattern. 

[0035] (Operation gestalt 1) Drawing 1 and drawing 2 are drawings for explaining the 
manufacture approach of the multilayer printed wiring board which is 1 operation gestalt of this 
invention, and the period until it forms an outer layer pattern is shown in a core substrate in order 
of each process. Drawing 1 (a-1) - drawing 2 (g-1) (left-hand side of each drawing) are the 
sectional views of the guide mark section, and drawing 1 (a-2) - drawing 2 (g-2) (right-hand side 
of each drawing) are the perspective views of the whole substrate. Although the core substrate 
shows the example here as what started the process from the base material configuration of 
double-sided copper foil **** since it is easy, it is also possible to use a multilayer base material 
(base material which carried out the laminating of an insulating layer and the conductor layer by 
turns) instead of a double-sided copper foil **** base material. 

[0036] First, as shown in drawing 1 (a-1) and drawing 1 (a-2), through holes 15 and 16 are 
formed in the core subsfrate 14 which stuck copper foil 17. 15 are used as a guide mark among 
this through hole, and 16 is a through hole in a real product. Although this through hole is 
generally formed of drilling, forming with a laser process is also possible. 



6 



[0037] Next, as shown in drawing 1 (b-1) and drawing 1 (b-2), copper plating is given to a 
through hole 16. At this time, copper plating is given to coincidence also to the through hole 15 
of a guide mark. In addition, solder plating metallurgy plating may be used as a plating 
ingredient. 

[0038] Then, as shown in drawing 1 (c-1) and drawing 1 (c-2), the inner layer pattern 19 is 
formed in a core substrate front face by well-known approaches, such as the photolithography 
method and a subtractive process, by making the through hole 15 of a guide mark into a datxun 
reference. Copper, solder metallurgy, etc. can be used as this conductor material, hi that case, the 
guide mark 20 by the inner layer conductor pattern is formed in coincidence. Then, if required, in 
order to raise adhesion reinforcement with the insulating layer 21 formed at degree process, 
surface treatment, such as roughening, is performed to a inner layer pattern front face. 
[0039] Then, as shown in drawing 1 (d-1) and drawing 1 (d-2), insulating resin is formed in the 
front face of a core substrate by well-known approaches, such as a laminating, spreading, and a 
lamination, and it considers as an insulating layer 21. As this insulating ingredient, an epoxy 
resin, an acrylic modified epoxy resin, etc. can be used. In that case, it fills up with insulating 
resin like 22 in the through hole 15 of a core subsfrate. At this time, it is possible for you not to 
make all the space inside [ through hole 1 5 ] guide holes fill up, but to also make it filled up only 
with a part. As an approach of not making the throug^h hole 15 interior of all of guide holes 
filling up with insulating resin, the following approaches can be considered, for example. The 
insulating resin of the semi-hardening condition formed a sheet or in the shape of a film is 
arranged to extent which contacts both sides of a core substrate lightly beforehand. And 
whenever [ restoration / of the resin into a hole ] is controllable by putting them in in the 
chamber which can maintain an airtight, holding under a vacuum, and pressurizing and heating 
by the laminating or lamination processing. Therefore, it also becomes possible to also form a 
cavity in a part and to be completely filled up with resin. 

[0040] Next, as shown in drawing 2 (e-1) and drawing 2 (e-2), the Bahia hall 23 is formed in an 
insulating layer 21 by making the guide mark 20 by the inner layer conductor pattern into a 
datum reference. This removes insulating resin partially by well-known approaches, such as the 
photolithography method and a laser process, and processes the Bahia hall 23 in a product. In 
that case, same processing is performed also to the insulating resin 22 filled up with the same 
system of coordinates into coincidence in the through hole 15 of a core substrate, and the cross 
section of a direction parallel to a substrate forms the small new through hole 24 rather than the 
above-mentioned through hole 15. 

[0041] Then, as shown in drawing 2 (f-1) and drawing 2 (f-2), in order to connect a inner layer 
pattern and an outer layer pattern through the Bahia hall, copper plating 39 is given to an 
insulating-layer front face including the Bahia hall. Under the present circumstances, copper 
plating 39 is also given to through hole 24 new front face, and hole wall reinforcement can be 

improved. 

[0042] then, it is shown in drawing 2 (g-1) and drawing 2 (g-2) - as - the new through hole 24 - 
- a guide mark ~ carrying out - this - a datum reference ~ carrying out - processes, such as the 
photolithography method and a subtractive process, ~ the outer layer pattern 25 is formed by the 
well-known approach. Copper, solder metallurgy, etc. can be used as this conductor material. 
[0043] In addition, it is possible by the approach with well-known reading the center position of 
a through hole into a coordinate value by irradiating light from a tooth back as an approach of 
makmg a new through hole a datum reference at a new through hole, and incorporating and 
carrying out pattern recognition of the profile of a new through hole with a CCD camera etc. 
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therefore, the thing for which the mask fihn held at the exposure machine is moved to a precision 
with a means mechanical to the predetermined arrangement corresponding to this coordinate 
value at the time of the photolithography process for outer layer pattern formation, and an 
exposure process is carried out ~ the above ~ patterning of the outer layer circuit which made a 
new through hole the datum reference becomes possible. 

[0044] If still more nearly required, while repeating the process of above-mentioned drawing 1 
(d-1), drawing 1 (d-2) - drawing 2 (g-1), and drawing 2 (g-2) and carrying out the laminating of 
the insulating layer to multistage, it is also possible to form the through hole of small size by the 
interior of the through hole of a guide mark, and to consider as the guide mark of a different 
datum reference in each process. 

[0045] (Operation gestalt 2) Drawing 3 (a) - drawing 3 (d) are drawings for explaining the 
multilayer printed wiring board which are other operation gestalten of this invention, and show 
two kinds of configurations, and physical relationship respectively about the through hole 
formed in the core substrate, and the through hole newly formed in the insulating resin with 
which the interior was filled up. 

[0046] Drawing 3 (a) makes circular the through hole 26 of the core substrate 14, and the new 
through hole 27, and shows the case where the core of both circular hole is located on the same 
axle. Moreover, drawing 3 (b) shows the case where made circular the through hole 26 of the 
core substrate 14, and the new through hole 27, and eccentricity of both circular hole is carried 
out. Furthermore, drawing 3 (c) and drawing 3 (d) show the case where the configuration of the 
new through hole 27 is respectively made into a quadrilateral and a cross-joint form. 
[0047] Usually, although designed in the physical relationship and the configuration like drawing 
3 (a), it is [ that it is / where the dimensional change of a base material is large / a case, and ] 
good also as physical relationship like drawing 3 (b) between each process to perform 
arrangement of a special guide mark. Moreover, a configuration which is different fi-om a 
circular hole like drawing 3 (c) and drawing 3 (d) depending on the recognition equipment of a 
guide mark for the improvement in location recognition precision as a guide mark of a new 
through hole may be more suitable, and, in such a case, can acquire the same effectiveness as a 
circular hole with other configurations. 

[0048] (Operation gestah 3) Drawing 4 is drawing for explaining the multilayer printed wiring 
board which is the operation gestalt of further others of this invention. Although the above- 
mentioned operation gestalt 1 and the operation gestalt 2 have explained a new through hole as a 
guide mark on processing besides a product, this new through hole is possible also for installing 
in a product at coincidence at the time of the Bahia hall formation, and can also be used as a 
location hole of which location precision with an outer layer pattern is required. 
[0049] This drawing 4 is the example which installed the new through hole 30 in the product 32, 
and since location adjustment with the outer layer pattern 31 is high, it can be used as a location 
hole for component mounting. 
[0050] 

[Effect of the Invention] According to this invention, as explained in fiill detail above, the 
relative-position adjustment of a inner layer pattern, the Bahia hall and the Bahia hall, and an 
outer layer pattern is able to produce a good multilayer printed wiring board, generating of the 
defect resulting &om the location gap with the Bahia haJl, irmer layer pattern, and outer layer 
pattern which tended to be generated in the conventional approach can be suppressed, and 
improvement in dependability and reduction of a manufacturing cost can be aimed at. 
[0051] Moreover, when relative-position precision with the Bahia hall, a inner layer pattern, and 
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an outer layer pattern improves, it becomes possible to design the diameter of a pattern land 
smaller in the Bahia hall part, and densification of a pattern can be attained. 
[0052] Furthermore, since the guide mark of a different datum reference for every process can be 
prepared in the same part, the installation tooth space of a guide mark can be saved. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laminating of the insulating layer is carried out to the front face of the core 
substrate in which the conductor pattern of a inner layer was formed on the front face. The 
process which the conductor pattern of an outer layer and the conductor pattern of this inner 
layer by which the laminating was carried out on this insulating layer through the Bahia hall 
formed in this insulating layer are the manufacture approach of the multilayer printed wiring 
board connected electrically, and forms a through hole in a core substrate, While forming an 
insulating layer in the process which forms the conductor pattern of a inner layer by making this 
through hole into a datum reference, and the front face of this core substrate While forming the 
Bahia hall in an insulating layer by making into a datum reference the process which fills a part 
or all of this through hole up with an insulating ingredient, and the guide mark formed with the 
conductor pattern of this imier layer the process at which a part of insulating ingredient in this 
through hole is removed, and the cross section of a direction parallel to a substrate forms a small 
new through hole in the interior of this through hole rather than this through hole - this ~ the 
manufacture approach of a multilayer printed wiring board including the process which forms 
the conductor pattern of an outer layer by making a new through hole into a datum reference. 
[Claim 2] The manufacture approach of a multilayer printed wiring board according to claim 1 of 
removing the insulating ingredient with which it was filled up in the through hole of said core 
substrate with the photolithography method or a laser process. 

[Claim 3] The manufacture approach of a multilayer printed wiring board according to claim 1 or 
2 of giving copper plating to said new through hole front face, and reinforcing a hole wall side. 
[Claim 4] The manufacture approach of the multilayer printed wiring board according to claim 1 
to 3 used as a datum reference at the time of performing at least one side of pattern formation 
processing of a back process and formation processing of a new through hole of the through hole 
of said core subsfrate. 

[Claim 5] The manufacture approach of a multilayer printed wiring board according to claim 1 to 
4 of using said new through hole as a datum reference at the time of performing pattern 

formation processing of a back process. 

[Claim 6] The manufacture approach of the multilayer printed wiring board according to claim 1 
to 5 to which the through hole of said core substrate and a new through hole were formed 
circularly, and the core of both the circular hole was located on the same axle, or eccentricity of 
both the circular hole was carried out. 

[Claim 7] The manufacture approach of a multilayer printed wiring board according to claim 1 to 
6 of having prepared said new through hole in the part of which location precision is required in 
a multilayer printed wiring board. 
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[Claim 8] While forming a new insulating layer in the front face of the substrate which formed 
the conductor pattern by making said new through hole into a datum reference this ~ a part of 
new through hole or the process which boils all and is filled up with an insulating ingredient, and 
the guide mark formed with this lower layer conductor pattern, while forming the Bahia hall in 
an insulating layer new as a datum reference this ~ the insulating ingredient in a new through 
hole ~ a part - removing ~ this ~ the interior of a new through hole ~ this ~ with the process 
which forms a new through hole in a pan with the cross section of a direction parallel to a 
substrate smaller than a new through hole The manufacture approach of the multilayer printed 
wiring board according to claim 1 to 7 which repeats the process which forms the upper 
conductor pattern by making a still newer through hole into a datum reference. 
[Claim 9] The multilayer printed wiring board produced by the manufacture approach of a 
multilayer printed wiring board according to claim 1 to 8. 
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